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(54) Vehicle-mounted input unit for centralized operation of various vehicle-mounted electronic 
devices with single manual manipulator with force feedbacic 



(57) A vehicle-mounted input unit capable of ena- 
bling the manual manipulator to give its operator a feel 
of resistance varying with what is done by operating the 
manipulator and thereby affording excellent operating 
convenience is to be provided. In a memory unit provid- 
ed in a control section are stored tables showing corre- 
lations between the operating directions and quantity of 
a manual manipulator and an external force applied to 
the manual manipulatorf rom actuators. The control sec- 



tion determines the direction and magnitude of the ex- 
ternal force to be applied to the manual manipulatorf rom 
positional information supplied from position sensors 
and the tables and drives the actuators via an actuator 
driver. The external force to be applied to the manual 
manipulator can be regulated either according to the 
movable range of a vehicle-mounted electric device 
from its current position to an end of its possible motion 
or according to the magnitude of the working force ap- 
plied to the manual manipulator. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] The present Invention relates to a vehicle- 
mounted Input unit for centralized operation of various 
vehicle-mounted electronic devices with a single man- 
ual manipulator, and more particularly to a means for 
improving the operating ease of a manual manipulator. 

2. Description of the Prior Art 

[0002] Today's automobile is typically equipped with 
various electronic devices including an air conditioner, 
a radio, a television, a CD player and a navigation sys- 
tem. Separate operation of so many devices with indi- 
vidually provided manipulating means might Impede 
proper control of the vehicle Itself. In view of this risk, 
proposals have been made according to the prior art of 
a vehicle-mounted input unit permitting the operation of 
a variety of electronic devices In different ways with a 
single manual manipulator, so that any of these elec- 
tronic devices can be turned on or off or switched over 
from one function to another without obstructing safe 
driving. 

[0003] Such a vehicle-mounted Input unit according 
to the prior art will be described below with reference to 
Fig. 14 through Fig. 17. Fig. 14 shows an interior view 
of an automobile in which a vehicle-mounted input unit 
is Installed; Fig. 15, a profile of a vehicle-mounted Input 
unit proposed according to the prior art; Fig. 16, a plan 
of a manual manipulator of the vehicle-mounted Input 
unit shown In Fig. 1 5; and Fig. 1 7. a plan of a guide plate 
of the vehicle-mounted input unit shown in Fig. 15. 
[0004] As illustrated in Fig. 14, a vehicle-mounted in- 
put unit 1 GO in this example is Installed In a console box 
200 provided between the driver's seat and the front 
passenger seat of an automobile. Referring to Fig. 15, 
the vehicle-mounted Input unit 1 00 according to the prior 
art is mainly confjgured of a manual manipulator 110 
provided with two clicking switches 111 and 112 as sig- 
nal Input means ana three rotary variable resistors 113, 
114 and 115 (see Fig. 16) ; an XY table 120 driven by 
the manual manipulator 110 In two mutually orthogonal 
directions (the direction orthogonal to the surface of Fig. 
1 5 and the lateral direction in the drawing) ; a stick con- 
troller 130 as a position signal input means for entering 
signals into an external device corresponding to the op- 
erating direction and the operating quantity of this XY 
table 120; and a guide plate 140 engaged with an en- 
gaging pin 1 60 protruding from the under face of the XY 
table 120 (see Fig. 17). 

[0005] The manual manipulator 1 1 0 and the XY table 
120 are integrated via a connecting shaft 150, and the 
XY table 1 20 and the guide plate 1 40 are engaged with 
each other by movably inserting the tip of the engaging 



pin 160 Into a guide groove 141 of the guide plate 140. 
This guide groove 141 can be set in any desired shape 
that pennlts the tip of the engaging pin 160 to move in 
a specific direction. For Instance, as shown in Fig. 17, 
5 a guide groove 141 having a cross planar shape can be 
cut into the upper face of the guide plate 140 to allow 
the tip of the engaging pin 1 60 to move from a center A 
to ends B, C, D and E in two mutually orthogonal direc- 
tions. Thus by operating the manual manipulator 110, 

10 the engaging pin 160 can be moved along the guide 
groove 141 of the guide plate 140 via the XY table 120 
and, in a state in which the tip of this engaging pin* 1 60 
Is positioned in one of the points A, B, C, D and E in the 
guide groove 141 , information regarding that engaging 

15 position (position signal) can be supplied from the stick 
controller 1 30. Therefore, by utilizing such a position sig- 
nal, a desired function to be peri^omried by one of the 
vehicle-mounted electronic devices (the function to be 
regulated) can be alternatively selected. Once the de- 

20 sired function of an electronic device Is selected In this 
way, the selected function can be regulated and/or 
switched by appropriately operating the three rotary var- 
iable resistors 113 through 115 provided on the manual 
manipulator.il 0. 

25 [0006] The vehicle-mounted input unit 1 00 configured 
in this way, as Illustrated in Fig. 14, combined with a 
switching unit 170 for alternatively selecting a desired 
one out of a plurality of electronic devices mounted on 
a vehicle, a display unit 180 for displaying the name of 

30 the electronic device selected by this switching unit 1 70 
and the operation done by the vehicle-mounted input 
unit 1 00 , and a control section (not shown) for controlling 
these units, can operate the plurality of electronic devic- 
es in a centralized manner. The operating switches 1 71 a 

55 through 1 71 e of the switching unit 170, Installed In the 
console box 200, are arranged in the vicinity of the ve- 
hicle-moy^ed Input unit 100, and are individually con- 
nected to. cliff erent electronic devices. It, for instance, the 
operating switches 171a through 171e are individually 

40 connected to an air conditioner, a radio, a television, a 
CD player and a navigation system mounted on the ve- 
hicle, the air conditioner can be turned on or off or an 
air conditioner mode can be indicated to the vehicle- 
mounted input unit 100 by manipulating the operating 

45 switch 1 71a; by manipulating the operating switch 1 71 b, 
the radio can be turned on or off or a radio operating 
mode can be indicated to the vehicle-mounted input unit 
100; and by operating one of the'operating keys 171c 
through 171e, the respectively matching electronic de- 

50 vices can be turned on or off or their respective operat- 
ing modes can be indicated to the vehicle-mounted input 
unit 1 00. The display unit 1 80, that may be a liquid crys- 
tal display unit, is installed in a position readily visible 
by the driver, and the control section Is Installed In the 

55 console box 200. 

[0007] Whereas the selection and/or regulation of the 
function of the electronic device selected by the switch- 
ing unit 170 can be accomplished bj^operating the ve- 
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hide-mounted Input unit 100, the function selectable 
and/or regulable by operating the vehicle-mounted Input 
unit 100 differs with the type of the electronic device se- 
lected. For instance, when the air conditioner mode is 
Indicated by manipulating the switching unit 170, if the 
manual manipulator 110 is operated to position the en- 
gaging pin 160 in the guide groove 141 of the guide plate 

140 at its end B and the clicking switch 111 is pressed, 
the function of "airflow rate regulation" will be selected. 
Or if the engaging pin 160 is positioned in the guide 
groove 141 at its end C and the clicking switch 111 Is 
clicked, the function of "air flow positional regulation" will 
be selected. Similarly, if the engaging pin 160 is posi- 
tioned In the guide groove 141 at its ends D and E and 
the clicking switch 111 is clicked, the functions of "air 
flow directional regulation" and "temperature control" 
will be selected, respectively. 

[0008] By appropriately operating the rotary variable 
resistors 113 through 116 after selecting one of these 
functions, that function can be regulated. When, for in- 
stance, the air conditioner mode Is Indicated by the 
switching unit 170, if the function of "air flow rate regu- 
lation" is selected by the manual manipulator 110, it will 
become possible to regulate the rate of airflow from the 
air conditioner by manipulating the rotary variable resis- 
tor 113. Similarly, If the "airflow positional regulation" is 
selected in the air conditioner mode, the airflow position 
of the air conditioner can be regulated by manipulating 
the rotary variable resistors 114 and 115. Or when the 
radio mode is indicated by the switching unit 1 70, if "vol- 
ume control" is selected by the manual manipulator 1 1 0, 
the sound volume of the radio can be regulated by ma- 
nipulating the rotary variable resistors 113 or, similarly, 
if "tuning" is selected in the radio mode, the radio can 
be tuned by manipulating the rotary variable resistors 
114 and 115. 

[0009] In the vehicle-mounted input unit 100 accord- 
ing to the prior art, the operating direction and the oper- 
ating range of the manual manipulator 1 1 0 Is regulated 
by Inserting the tip of the engaging pin 160 integrated 
with the manual manipulator 110 via the connecting 
shaft 150 and the XY table 120 into the guide groove 

141 of the guide plate 140, the hitting of the tip of the 
engaging pin 160 Against an end of the guide groove 
1 41 makes It known to the operator that the manual ma-- 
nipulator 110 has reached a limit of Its manipulation. 
[0010] However, where such a configuration is used, 
if an excessively strong force is applied to the manual 
manipulator 110. the engaging pin 1 60 will strike against 
an end of the guide groove 141 to subject the manual 
manipulator 110 to a heavy impact. This might not only 
make the operator feel unpleasant but also make im- 
possible for the function regulating speed of the vehicle- 
mounted electric device to be appropriately controlled 
by regulating the quantity of the manipulation of the 
manual manipulator 110. Thus, in the configuration of 
the vehicle-mounted input unit 1 00 according to the prior 
art, the functional regulation of the selected vehicle- 



mounted electric device is accomplished by manipulat- 
ing the rotary variable resistors 1 1 3 through 1 1 5 provid- 
ed on the manual manipulator 1 10, but not by the man- 
ual manipulator 110 itself with the obvious result that the 

5 function regulating speed of the vehicle-mounted elec- 
tric device cannot be appropriately controlled by regu- 
lating the quantity of the manipulation of the manual ma- 
nipulator^ 110. Therefore, It is necessary to alternately 
use the manual manipulator 1 1 0 and the rotary variable 

10 resistors 1 1 3 through 115, making it impossible to quick- 
ly regulate the function of any selected vehicle-mounted 
electric device. 

[0011] There is a further problem that, in the vehicle- 
mounted input unit 1 00 according to the prior art, as the 

15 manual manipulator 110 can regulate a vehicle-mount- 
ed electric device, irrespective of the range between the 
current position of the device and an end of its absolute 
movable range, within the movable range of the mariual 
manipulator 110 which is limited by the guide groove 

20 141 , the operator cannot know how farther the vehicle- 
mounted electric device can be moved, and accordingly 
is unable to functionally regulate the vehicle-mounted 
electric device appropriately in its remaining movable 
range. When, for instance, the driver tries to change the 

25 height of the steering wheel by operating the manual 
manipulator 110, if there is a wide remaining movable 
range from the current set height of the steering wheel 
in the direction of the desired change, it will be prefera- 
ble to operate the manual manipulator 110 in a large 

30 quantity to quickly achieve the desired height of the 
steering wheel. Or If the remaining movable range Is 
narrow, it will be preferable to operate the manual ma- 
nipulator 110 in a small quantity to prevent the wheel, 
from striking against the end of its movable range in that , 

35 direction. However, the vehicle-mounted input unit 100 
according to the prior art does not allow the driver to 
know the remaining movable range of the wheel, and 
accordin^^ to accomplish the change in such a prefer- 
able way. 

40 [0012] The vehicle-mounted input unit 1 00 according 
to the prior art Involves still another problem that, as the 
resistance the operator feels from the manual manipu- 
lator 110 is constant irrespective of the working force 
applied to it, its operating convenience is difficult to sat- 

45 isfy every operator. 

SUMMARY OF THE INVENTION 

[0013] An object of the present invention, attempted 
so to obviate these shortcomings of the prior art, is to pro- 
vide a vehicle-mounted input unit capable of enabling 
the manual manipulator to give its operator a feel of re- 
sistance varying with what is done by operating the ma- 
nipulator and thereby affording excellent operating con- 
55 venience. 

[0014] In order to solve the above-noted problems, 
firstly, the invention provides a vehicle-mounted input 
unit In which a manual manipulator, at least one position 
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sensor for supplying position signals corresponding to 
the direction and quantity in which the manual manipu- 
lator is driven, at least one actuator for providing an ex- 
ternal force to the manual manipulator, and a control 
section for controlling the actuators are provided, 
wherein the control section computes the movable 
range of the manual manipulator from its current posi- 
tion to an end of Its possible motion according to chang- 
es in position signals supplied from the position sensor, 
and controls the output to the actuator according to the 
computed width of the movable range. 
[0015] As this configuration enables the manual ma- 
nipulator to give Its operator a feel of resistance varying 
with the movable range of the manipulator, the feel can 
be weakened when the movable range of the manual 
manipulator from its current position to an end of its pos- 
sible motion Is wide or, conversely, it can be emphasized 
when the movable range Is narrow. Accordingly, both 
high speed regulation and fine regulation of vehicle- 
mounted electric devices to be operated by the manual 
manipulator are made available at the same time, mak- 
ing it possible to correspondingly increase the operating 
convenience of the manual manipulator. 
[0016] In order to solve the above-noted problems, 
secondly, the Invention provides a vehicle-mounted In- 
put unit in which a manual manipulator, at least one po- 
sition sensor for supplying position signals correspond- 
ing to the direction and quantity in which the manual ma- 
nipulator is operated, at least one actuator for providing 
an external force to the manual manipulator, and a con- 
trol section for controlling the actuator are provided, 
wherein the control section computes the magnitude of 
the working force applied to the manual manipulator ac- 
cording to changes in position signals supplied from the 
position sensor, and controls the output to the actuator 
according to the computed working force. 
[0017] As this configuration enables the manual ma- 
nipulator to give its operator a feel of resistance varying 
with the working force applied thereto, when for instance 
a powerful operator forcefully operates the manual ma- 
nipulator, the feel can be strengthened or, conversely, 
when a relatively powerless operator operates the man- 
ual manipulator with a relatively small force, it can be 
weakened to enable the operator, irrespective of his or 
her relative power, to feel satisfactory operating conven- 
ience. Incidentally, the working force applied to the man- 
ual manipulator can be computed by differentiating 
twice a change in the position signals supplied from the 
position sensors to figure out the operating acceleration 
of the manual manipulator, and applying the second law 
of motion (F = m-a, wherein F Is the working. force ap- 
plied to the manual manipulator, m is the mass of the 
manual manipulator and the operator's fingers, and a Is 
the operating acceleration of the manual manipulator) 
to the acceleration thereby obtained. 
[0018] In order to solve the above-noted problems, 
thirdly, the invention provides a vehicle-mounted input 
unit in which a manual manipulator, at least one position 



sensor for supplying position signals corresponding to 
the direction and quantity In which the manual manipu- 
lator is driven, at least one actuator for providing an ex- 
ternal force to the manual manipulator, and a control 

5 section forcontrolling the actuator are provided, wherein 
the control section computes the operating speed of the 
manual manipulator according to changes in position 
signals supplied from the position sensor, and controls 
the output to the actuator according to the computed lev- 

10 el of the operating speed. 

[0019] As this configuration enables the manual ma- 
nipulator to give Its operator a feel of resistance varying 
with the operating speed of the manual manipulator, it 
can keep the operating speed of the manual manipulator 

15 either constant or variable from one operator to another 
and thereby enable the operator to feel that he or she Is 
operating the manipulator appropriately, resulting In Im- 
proved operating convenience of the vehicle-mounted 
input unit. 

20 [0020] In order to solve the above-noted problems, 
fourthly, the Inventior provides a vehicle-mounted Input 
unit in which a manual manipulator, at least one position 
sensor for supplying position signals con^esponding to. 
the direction.and quantity in which the manual manlpu- 

^5 later is driven, at least one actuator for providing an ex- 
ternal force to the manual manipulator, and a control 
section forcontrolling the actuator are provided, wherein 
the control section computes the operating acceleration 
of the manual manipulator according to changes In po- 

30 sition signals supplied from the position sensor, and 
controls the output to the actuator according to the com- 
puted level of the operating acceleration. 
[0021] As this configuration enables the manual ma- 
nipulator to give its operator a feel of resistance varying 

35 with the operating acceleration of the manual manipu- 
lator, it can keep the operating acceleration of the man- 
ual manipulator either constant or variable from one op- 
erator to another-and thereby enable the operator to feel 
that he or she is operating the manipulator appropriately. 

40 resulting in improved operating convenience of the ve- 
hicle-mounted input unit. 

[0022] In order to solve the above-noted problems, 
fifthly, the invention provides a vehicle-mounted Input 
unit in which a manual manipulator, at least one vehicle- 

45 mounted electric device operated by the manual manip- 
ulator, at least one position sensor for supplying position 
signals corresponding to the direction and quantity in 
which the vehicle-mounted electrfc device is driven, at 
least one actuator for providing an external force to the 

50 manual manipulator, and a control section forcontrolling 
the vehicle-mounted electric device and the actuator are 
provided, wherein the control section computes the 
movable range of the vehicle-mounted electric device 
from its current position to an end of its possible motion 

55 according to changes in position signals supplied from 
the position sensor, and controls the output to the actu- 
ator according to the computed width of the movable 
range. 
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[0023] As this configuration enabies the manual nna- 
nipu later to give its operator a feel of resistance varying 
with the movable range of the vehicle-mounted electric 
device, the feel can be weakened when the movable 
range of the vehicle-mounted electric device from its 5 
current position to an end of its possible motion is wide 
or, conversely, it can be emphasized when the movable 
range Is narrow. Accordingly, both high speed regulation 
and fine regulation of vehicle-mounted electric devices 
to be operated are made available at the same time, io 
making It possible to correspondingly increase the op- 
erating convenience of the manual manipulator. 
[0024] In order to solve the above-noted problems, 
sixthly, the invention uses a configuration in which the 
control section in the first through fifth means of solving 
the problems described above stores a plurality of tables 
listing correlations between changes in the position sig- 
nals and the output of the actuators, and a switching 
means for the tables is provided on or in the vicinity of 
the manual manipulator. 

[0025] As this configuration allows the operator to 
switch his or her feel of resistance of the manual manip- 
ulator as desired, the operating convenience of the man- 
ual manipulator can be improved. 

25 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0026] Fig. 1 shows a perspective view of a state in 
which a vehicle-mounted Input unit, which is a preferred 
embodiment of the present invention, is fitted to a dash- 
board! 

[0027] Fig. 2 is a plan showing the interior of an auto- 
mobile in which the vehicle-mounted input unit, which is 
the preferred embodiment of the invention, is fitted. 
[0028] Fig. 3 shows a perspective view of a manual 
manipulator pertaining to the embodiment of the inven- 
tion and a mechanism to which the manual manipulator 
is fitted. 

[0029] Fig. 4 shows a section of an essential part of 
the manual manipulator pertaining to the embodiment 
of the invention and the mechanism to which the manual 
manipu later Is fitted, as viewed from a side of the mech- 
anism. 

[0030] Fig. 5 sho^^fs a plan of the mechanism pertain- 
ing to the embodiment of the invention. 
[0031 ] Fig. 6 shows a plan of the mechanism pertain- 
ing to the embodiment of the invention in Its uncovered 
state. 

[0032] Fig. 7 illustrates the available operating direc- 
tions of the manual manipulator mechanism pertaining 
to the embodiment of the invention and the types of ve- 
hicle-mounted electric devices to be thereby selected In 
the respective directions. 

[0033] Fig. 8 illustrates the available operating direc- 
tions of the manual manipulator mechanism pertaining 
to the embodiment of the invention and the types of func- 
tions to be thereby selected in the respective directions. 
[0034] Fig. 9 is a block diagram of a control system 



for an actuator pertaining to the embodiment of the in- 
vention. , 

[0035] Fig. 1 0 illustrates an example of data table to 
be stored in a hnemory provided in the control section 
pertaining to the embodiment of the invention. 
[0036] Rg. 11 is a flowchart of the control procedure 
of the actuator pertaining to the embodiment of the in- 
vention. / 

[0037] Fig. 12 illustrates a menu of vehicle-mounted 

electric devices displayed on a display unit pertaining to 

the embodiment of the invention. 

[0038] Rg. 1 3 illustrates an example of state of a»ve- 

hicle-mounted electric device whose function is being 

regulated Is displayed on the display unit pertaining to 

the embodiment of the Invention. 

[0039] Fig. 1 4 shows an tnterior view of an automobile 

in which a vehicle-mounted Input unit Is installed. 

[0040] Rg. 15 shows a profile of a vehicle-mounted 

input unit proposed according to the prior art. 

[0041] Fig. 1 6 shows a plan of a manual manipulator 

of the veh tele-mounted Input unit shown in Fig. 15. 

[0042] Fig. 17 shows a plan of a guide plate of the 

vehicle-mounted input unit shown in Fig. 15. 

DETAILED DESCRIPTION OF THE PREFERRED . 
EMBODIMENT 

[0043] A vehicle-mounted input unit, which is a first 
preferred embodiment of the present invention, will be 
described below with reference to accompanying draw- 
ings. 

[0044] Fig. 1 shows a perspective view of a state in 
which the vehicle-mounted input unit, which is the pre- 
ferred embodiment of the present invention, is fitted to 
a dashboard, and Fig. 2, a plan showing the interior of 
an automobile in which the vehicle-mounted input unit, 
which is the first prefen^ed embodiment of the invention, 
is fitted. - - 

[0045] As is evident from Fig. 1 , in a vehicle-mounted 
input unit 1 pertaining to this embodiment of the inven- 
tion, a case 2 is formed In a rectangular container shape 
of a required size, and on the upper face of the case 2 
are disposed a manual manipulator 3, six push-button 
switches 4a, 4b, 4c, 4d, 4e and 4f an-anged In an arc 
centering on the setting section of the manual manipu- 
lator 3, three push-button switch 5a, 5b and 6c an-anged 
outside the positions of and cocentrically with the six 
push-button switches, and a volume control knob 6. On 
the front face of the case 2 are opened a card slot 7 and 
a disk slot B. This vehicle-mounted Input unit is fitted, as 
illustrated in Fig. 2, on the dashboard A of an automobile 
between its driver's seat B and front passenger seat C 
and, cooperating with a display unit D provided on the 
dashboard A and a control section (not shown) housed 
in the dashboard A, can perfonn its required functions. 
[0046] These nine push-button switches 4a, 4b, 4c, 
4d, 4e, 4f, 5a, 5b and 5c are individually connected to 
vehicle-mounted electric devices to be operated with the 
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vehicle-mounted input unit 1 , such as an air conditioner, 
a radio, a television, a CD player and a car navigation 
systenn. Whereastheconnectlngcombinatlonof a push- 
button switch and a vehicle-mounted electric device can 
be set as desired, in the vehicle-mounted input unit 1 of 
this example the push-button switch 4a is connected for 
menu selection, the push-button switch 4b for tele- 
phone, the push-button switch 4c for the air conditioner, 
the push-button switch 4d for the car navigation system, 
the push-button switch 4e for the radio, the push-button 
switch 4f for a card reader/writer or a disk drive unit, the 
push-button switch 5a for position control of the vehicle- 
mounted input unit 1 , the push-button switch 6b for turn- 
ing on/off a liquid crystal shutter provided ail over the 
display unit D, and the push-button switch 5c for the tel- 
evision. By pressing a desired push-button switch knob, 
the vehicle-mounted electric device connected to the 
push-button switch can be selected. The surface of each 
push-button switch knob is marked with characters of a 
pictorial sign representing the vehicle-mounted electric 
device connected thereto (not shown). 
[0047] Fig. 3 shows a perspective view of the manual 
manipulator 3 and a mechanism 11 provided with the 
manual manipulators; Fig, 4, a section of an essentia! 
part of the manual manipulator 3 and the mechanism 1 1 
provided with the manual manipulator 3 as viewed from 
a side of the mechanism; Fig. 5, a section of an essential 
part of the mechanism 11 as viewed in the planar direc- 
tion; and Fig. 6, a plan of the mechanism 3 in its uncov- 
ered state. 

[0048] As is evident from Fig. 3 through Fig. 5, the 
mechanism 1 1 consists of a base 1 2fitted to the bottom 
face of the case 2; a spherical bearing 13 provided on 
the base 12; an operating shaft 14 on which a spherical 
part 14a arranged somewhat below the central part 
swingably pivots on the spherical bearing 13; a solenoid 
15 arranged underneath the spherical bearing 13; a 
clamping member 16 of the operating shaft 14 fitted to 
the upper end of the drive shaft 15a of the solenoid 15; 
two rotational shafts 1 7a and 1 7b arranged on axes or- 
thogonal to each other In a plane centering on the spher- 
ical bearing 13 and parallel to the base 12; two gears 
1 8a and 1 8b stuclTto the tips of the rotational shaft 1 7a 
and 17b, respectively: two actuators 19a and 19b ar- 
ranged in parallel to the rotational shaft 1 7a and 1 7b, 
respectively; two pinions 20a and 20b stuck to the main 
shafts of the actuators 19a and 19b and engaged with 
the gear 1 8a and 1 8b, respectively; two position sensors 
21a and 21b for detecting the directions and quantities 
of the rotations of the main shafts of the actuators 19a 
and i9b, respectively; and L-shaped members 22a and 
22b for converting the swinging motions of the operating 
shaft 14 in the X and Y directions (see Fig, 5) into rota- 
tions in the X and Y directions and transmitting the ro- 
tations to the rotational shafts 1 7a and 1 7b, respectively. 
The manual manipulator 3 is fitted to the upper end of 
the operating shaft 14. 

[0049] The lower end of the operating shaft 14 is 



formed in a tapering conical shape, and in the upperface 
of the clamping member 1 S opposite it is formed a sub- 
stantially conic dent 1 6a into which the tip of the oper- 
ating shaft 14 can be Inserted. Therefore, when the so- 
5 lenoid 1 5 is turned on to raise the clamping member 1 6, 
the tip of the operating shaft 14 is Inserted into the dent 
16a to clamp the operating shaft 14, and the swinging 
motion pjvoting on the spherical part 14a Is prohibited. 
On the other hand, when the solenoid 1 5 is turned off to 
10 lower the clamping member 16, the operating shaft 14 
and the clamping member 1 6 are disengaged from each 
other, and the swinging motion of the operating shaft 14 
centering on the spherical part 14a Is permitted. The 
turning on/off of the solenoid 1 5 will be described In fur- 
ther detail later on. 

[0050] The gears 1 8a and 1 8b and the pinions 20a 
and 20b may be ordinary toothed wheels satisfying ap- 
plicable standards, but It Is particularly preferable to use 
wheels embodying consideration against backlash. 
Possible contrivances against backlash include the ar- 
rangement of rubber or some other elastic covering of 
the tooth tips of the gears 1 8a and 1 8b and/or the pinions 
20a and 20b and to let the gears 18a and 1 8b and the 
pinions 20a and 20b engage with each other via the 
elastic covering. 

[0051] A tapped hole 23 is bored in one side each of 

the L-shaped members 22a and 22b, and a long oper- 
ating shaft penetrating hole 24 is opened in the other 
side. These L-shaped members 22a and 22b, in a state 
in which the operating shaft 14 penetrates the operating 
shaft penetrating hole 24 as shown In Fig. 4, are fas- 
tened to sides of the gears 18a and 18b with bolts 25 
each of which is inserted into the tapped hole 23 on one 
side. The width of each operating shaft penetrating hole 
24 is made as nearly equal to the diameter of the oper- 
ating shaft 14 within a range In which smooth sliding of 
the operating shaft 1 4 can be secured so that the back- 
lash occurnng against the operating shaft 14 can be 
minimized. The length of the operating shaft penetrating 
hole 24 Is set either equal to or greater than the movable 
range of the operating shaft 14. Therefore, when the 
manual manipulators is held and the operating shaft 14 
is swung from the central position, the L-shaped mem- 
bers 22a and 22b swivel in rotational quantities corre- 
sponding to the components of the swing in the X and 
Y directions. Their rotations are transmitted to the re- 
spective position sensors 21a and 21 b via the gears 1 8a 
and 1 8b and the pinions 20a and 20b, and the rotational 
direction and quantity of the operating shaft 14 are de- 
tected by a control section set in the dashboard A. 
[0052] The manual manipulator 3, as shown In Fig. 3 
and Fig. 4. is shaped like a dome having a transparent 
port 31 at the center of the top face. The inside, as illus- 
trated in Fig. 4 and Fig, 6, is configured of a circuit board 
32, a photo-interrupter 33 consisting of a combination 
of a light emitting element and a light receiving element 
mounted on the part of the circuit board 32 opposite the 
transparent port 31 , and first and second switches 34 
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and 35 mounted on the periphery of the circuit board 32. 
[0053] The photo-interrupter 33, intended for on-off 
control of the solenoid 15, emits a light of a specific 
wavelength, which may be an infrared ray for instance 
from the light emitting element (not shown) . When the 
light of the specific wavelength comes incident on the 
light receiving element (not shown), the photo-intermpt- 
er 33 effects control so as to turn on the solenoid 15 to 
lower the clarnplng member 16, disengages the clamp- 
ing member 1 6 and the operating shaft 1 4 to enable the 
operating shaft 1 4 to swing. Power supply to the photo- 
interrupter 33 and signal transmission from the photo- 
interrupter 33 are accomplished by way of a cord 28 in- 
serted through the operating shaft 14. 
[0054] As the first and second switches 34 and 35, 
those that respectively have the functions of a rotation 
detecting operational switch and a press-In detecting 
operational switch, each having a knob position in the 
center when the switch is not operated, are used. First 
and second knobs 34a and 35a for operating these first 
and second switches 34 and 35, respectively, are set on 
the circumference of the manual manipulator 3 in bilat- 
eral symmetry as shown in Fig. 6, and can be pressed 
in the direction of arrow (c) besides being rotated along 
the circumference of the manual manipulator 3 from the 
central position in the direction of arrow (a) or (b). 
[0055] These first and second switches 34 and 35 are 
set so that the operating directions of the first and sec- 
ond knobs 34a and 35a are the same for the functions 
switched thereby. Thus, whereas these first and second 
switches 34 and 35 are used for switching the function 
of the vehicle-mounted electric device selected by 
pressing one of the push-button switch 4a, 4b, 4c, 4d, 
4e and 4f set on the upper face of the case 2, the first 
switch 34 and the second switch 35, when operated in 
the same direction, can switch the same function of the 
selected vehicle-mounted electric device. When, for in- 
stance, the air conditioner is selected by pressing the 
push-button switch 4c, either the first switch 34 or the 
second switch 35 serves to raise the set temperature of 
the air conditioner if the applicable one of the first and 
second knobs 34a and 35a is operated in the direction 
of arrow (a); to lower the set temperature of the air con- 
ditioner If the applicable one of the first and second 
knobs 34a and 35a is operated in the direction of arrow 
(b) ; or to effect on-off control on the air conditioner if the 
applicable one of the first and second knobs 34a and 
35a is operated in the direction of arrow (c). 
[0056] This assimilation of the operating directions of 
the first and second knobs 34a and 35a and the func- 
tions switched thereby enables the driver, irrespective 
of the side, right or left, on which the steering wheel of 
the car in which the vehicle-mounted input unit embod- 
ying the Invention in this manner is installed, to find the 
knobs in the same positional relationship. As a result, 
because the driver can switch the same function by op- 
erating the knob in the same direction, he or she is un- 
likely to operate the input unit in a wrong way. resulting 



12 

in increased versatility of the vehicle-mounted input unit 
since a vehicle-mounted input unit of the same config- 
uration can be commonly used in right-wheeled and left- 
wheeled vehicles. Furthennore, if the use of the first the 

5 knob 34a and that of the second knob 35a are differen- 
tiated, the driver and the front passenger can operate 
switches provided on the manual manipulator 3 with the 
same feel, and this also helps reduce mishandling, re- 
sulting in enhanced operating convenience of the vehi- 

10 cle-mounted input unit. 

[0057] The actuators 1 9a and 1 9b are intended to en- 
able the operator of the manual manipulator 3 feel more 
or less resistance. This function is applicable, for in- 
stance, to control of the operating direction of the man- 

'5 ual manipulator 3, the operating speed of the manual 
manipulator 3 according to the quantity of its operation, 
the stop point of the manual manipulators, the operating 
range of the manual manipulators according to the mov- 
able range of the vehicle-mounted electric device, and 

20 the operating speed of the manual manipulator 3 ac- 
cording to the magnitude of the working force applied to 
the manual manipulator 3. 

[0058] Thus the manual manipulators, by swinging in 
a specific direction, selects the vehicle-niounted electric 

25 device to be controlled or regulates the function of the 
selected vehicle-mounted electric device. Therefore, 
unless it can be accurately operated in a predetermined 
direction, it is enable to select a desired vehicle-mount- 
ed electrb device or to regulate the function of the se- 

30 lected device accurately. Therefore, it is so disposed 
that, while the operation of the manual manipulators in 
a predetermined direction requires no great working 
force, its operation in any other direction entails driving 
of the actuators 1 9a and 1 9b to load the operating shaft 

35 1 4 with a torque in the direction reverse to the operating 
direction to cause the operator of the manual manipula- 
tor 3 to feej.some resistance. This makes the operator 
aware by the feet of his or her hand that the manual ma- 
nipulators is being operated in an unintended direction, 

40 and thereby prevents a wrong vehicle-mounted electric 
device from being selected or a selected device from 
being erroneously regulated in function. 
[0059] Or when the function of a vehicle-mounted 
electric device is to be regulated by operating the man- 

45 ual manipulator 3, for instance when the set temperature 
of the air conditioner is to be changed, If the manual ma- 
nipulator 3 Is operated in a small quantity, the change 
of the set temperature will take place slowly. However, 
if the operating quantity of the manual manipulator 3 Is 

50 enlarged, the set temperature will be changed quickly. 
Accordingly, if the manual manipulator 3 gives no feel 
of resistance, the operator will tend to operate the man- 
ual manipulator 3 in a large quantity, and this makes it 
difficult to carry out a fine change of the set temperature 

55 accurately and quickly, resulting in operating inconven- 
ience of the manual manipulators. Therefore, when the 
operating quantity of the manual manipulators reaches 
a certain level, the actuators 1 9a and 1 9b are driven to 
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load the operating shaft 1 4 with a torque in the direction 
reverse to the operating direction to cause the operator 
of the manual manipulator 3 to feel some resistance. 
This makes the operator aware by the feel of his or her 
hand that the operating quantity of the manual manipu- 
lator 3 Is too great for fine regulation of the set temper- 
ature of the air conditioner and he or she is enabled to 
carry out a fine change of the set temperature of the air 
conditioner accurately and quickly by reducing the op- 
erating of the manual manipulator 3. Incidentally, in- 
stead of causing Its operator to feel some resistance 
when the operating quantity of the manual manipulator 
3 has reached a certain level, It is also possible to cause 
the operator of the manual manipulator 3 to feel quali- 
tatively different resistances in a successive way ac- 
cording to the operating quantity of the manual manip- 
ulators. Further, while the foregoing description referred 
to an example in which, the speed of regulating the set 
temperature of the air conditioner, for instance, be- 
comes faster with an increase in the operating quantity 
of the manual manipulator 3, a similar method can be 
used to cause the operator of the manual manipulator 
3 to feel resistance where the speed of regulation be- 
comes faster with a rise In the operating speed of the 
manual manipulator 3. 

[0060] If an operating limit of the manual manipulator 
3 is regulated by mechanical means, for instance by 
having the edge of the spherical bearing 13 butt against 
the operating shaft 14, a large mechanicial force will 
work on the butting joint between the spherical bearing 
13 and the operating shaft 14 and cause them to suffer 
abrasion every time the manual manipulator 3 is oper- 
ated. The resultant abrasion dust may intervene be- 
tween the spherical bearing 13 and the spherical part 
14a of the operating shaft 14 to cause the operating 
shaft 14 to require more force to work or In the worst 
case, make it impossible for the operating shaft 14 to 
swing. In view of this problem, the actuators 19a and 
19b are driven to load the operating shaft 14 with an 
impact torque, for example, in the direction reverse to 
the operating direction of the operating shaft 14 when 
the operating quantity of the manual manipulator 3 
reaches a certain level. As this enables the operator to 
know by feet that the manual manipulators has reached 
a limit of operation, he or she can stop the manual ma- 
nipulator 3 from further action, and the edge of the 
spherical bearing 13 is prevented from butting against 
the operating shaft 1 4 and the aforementioned trouble 
which might result from the generation of abrasion dust 
can be avoided. Moreover, the torque generated by the 
actuators 19a and 19b can automatically return the 
manual manipulators to its central position and thereby 
enhance the operating convenience of the manual ma- 
nipulator 3. 

[0061] Or when the position control of the vehicle- 
mounted input unit 1, for instance the height regulation 
of the steering wheel, is selected by pressing the push- 
button switch 5a, if the operator can operate the manual 



manipulator 3 without feeling any difference In resist- 
ance irrespective of the movable range from the current 
height of the wheel to a movable limit, he or she will be 
unable to sense the movable range of the vehicle- 
5 mounted electric device. Therefore, the operatorcannot 
adapt his or her action to the situation whether the mov- 
able range to the end of the desired moving direction Is 
wide and accordingly the operating quantity of the man- 
ual manipulator 3 should be increased to quickly 
10 achieve the target wheel height or, conversely, the mov- 
able range is narrow and accordingly the operating 
quantity of the manual manipulator 3 should be reduced 
to prevent the wheel from hitting against its movable lim- 
it. As a consequence, there is a high likelihood, of such 
IS trouble as taking an unduly long time to regulate the 
wheel height or letting the wheel strike against the mov- 
able limit at high speed to give rise to an Impact. To avoid 
such trouble, if It is made possible to have a vehicle- 
mounted control section to compute tlie remaining mov- 
able range of the wheel and to have the actuators 1 9a 
and 1 9b apply a load on the manual manipulator 3 to let 
it pose resistance according to the width of the remain- 
ing movable range, the operator can sense the movable 
range of the wheel when he or she operates the manual 
manipulator 3 and manipulate it appropriately according 
to the sensed range, resulting in the elimination of the 
above-noted trouble. 

[0062] The movable range may as well be computed 
by taking position signals supplied from the position sen- 
sors 21a and 21b into the control section to have the 
control section compute the difference between the min- 
imum or maximum value of the position signals regis- 
tered with the control section and the cun-ent values of 
the position signals. 

[0063] Furthemnore, the operator of the vehicle- 
mounted input unit 1 may be either powerful or relatively 
poweries^jphysicaily Therefore, if the force required to 
operate (the resistance from) the manual manipulators 
Is kept constant, a powerful operator may find the man- 
ual manipulator 3 too unreslstant for accurate fine reg- 
ulation of the vehicle-mounted input unit 1 or, converse- 
ly, a relatively poweriess operator may find the manual 
manipulator 3 too resistant for broad regulation of the 
vehicle-mounted input unit 1 . In view of this problem, by 
having the vehicle-mounted control section compute the 
working force applied to the manual manipulator 3 to 
cause the actuators 19a and 19b to make the manual 
manipulator 3 resist in a degree varying with the mag- 
nitude of the working force applied thereto, the resist- 
ance of the manual manipulator 3 can be optimized for 
each individual operator, who can be satisfied whether 
he or she is powerful or relatively poweriess physically. 
[0064] The working force applied to the manual ma- 
nipulator 3 can be computed by taking position signals 
supplied from the position sensors 21 a and 21b into the 
control section to have the control section to differentiate 
twice a change in the position signals to figure out the 
operating acceleration of the manu§ijnanipulator. and 
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applying the second law of motion (F = m a, wherein F 
Is the working force applied to the manual manipulator, 
m is the mass of the manual manipulator and the oper- 
ator's fingers, and a is the operating acceleration of the 
manual manipulator) to the acceleration thereby ob- 
tained. 

[0065] I nstead of computing the working force applied 
to the manual manipulator 3, it is also possible to com- 
pute the operating speed of the manual manipulator 3 
and control outputs to the actuators 19a and 19b ac- 
cording to the computed leyel of the operating speed, 
or to compute the operating acceleration of the manual 
manipulator 3 and control outputs to the actuators 1 9a 
and 19b according to the computed level of the operat- 
ing acceleration. The operating speed of the manual 
manipulator 3 can be computed by taking position sig- 
nals supplied from the position sensors 21 a and 21 b Into 
the control section to have the control section to differ- 
entiate once a change in the position signals with re- 
spect to time, and the operating acceleration of the man- 
ual operator 3 can be computed by taking position sig- 
nals supplied from the position sensors 21 a and 21 b into 
the control section to have the control section to differ- 
entiate twice a change in the position signals. In this 
way. control is made possible to keep the operating 
speed or the operating acceleration of the manual ma- 
nipulator 3 constant or make the speed or the acceler- 
ation variable according to the relative power of the op- 
erator The operator is thereby enabled to sense ade- 
quately how he or she is operating the vehicle-mounted 
input unit, whose operating convenience is accordingly 
enhanced. 

[0066] Moreover, it is possible not only to let the man- 
ual manipulator 3 pose resistance but also to add an 
external force In the direction of moving the manual ma- 
nipulator 3. For Instance, when the sound volume of the 
radio or the CD player is to be controlled as will be de- 
scribed in more detail aftenvards. an external force can 
be applied to the manual manipulator 3 in such a way 
that moving the manual manipulator 3 in the direction of 
increasing the volume would meet more resistance and 
moving It in the direction of reducing the volume would 
give a sense of acceleration. In this way, as an abrupt 
increase in sound volume can be avoided and the vol- 
ume can be reduced quickly. It Is made possible to avoid 
obstmctlon to listening to the audio or conversation. 
[0067] These actuators 1 9a and 1 9b are controlled in 
accordance with an instmction from the control section 
arranged in the dashboard A. The method of controlling 
the actuators 1 9a and 1 9b by the control section will be 
described below with reference to Fig. 7 through Fig. 1 1 . 
Fig. 7 illustrates the available operating directions of the 
manual manipulators and the types of vehicle-mounted 
electric devices to be thereby selected In the respective 
directions; Fig. 8, the available operating directions of 
the manual manipulator 3 and the types of functions to 
be thereby selected in the respective directions; Fig. 9 
is a block diagram of a control system for the actuators 



19a and 1 9b; Fig. 10 illustrates an example of data table 
to be stored in a memory provided in the control section; 
and Fig. 11 is a flowchart of the control procedure of the 
actuators 1 9a and 1 9b. 

5 [0068] As shown in Figs. 7A and 7B. the vehicle- 
mounted input unit 1 In this example can select a radio, 
an air conditioner, a car navigation system, a CD player, 
a television, a watch camera, an e-mail or a telephone 
by operating the manual manipulator 3 from its central 

10 position straight fonward, right forward, rightward, right 
backward, straight backward, leftward or left forward, re- 
spectively. The types of electric devices that can be se- 
lected with the push-button switches 4a, 4b, 4c, 4d, 4e, 
4f, 5a, 5b and 5c provided on the vehicle-mounted input 

IS unit 1 and the types of electric devices that can be se- 
lected by operating the manual manipulator 3 may be 
either the same combinations of electric devices or dif- 
ferent combinations of electric devices. In this embodi- 
ment of the Invention, the types of electric devices that 

20 can be selected with the push-button switch 4a through 
4f and 5a through 5c and the types of electric devices 
that can be selected by operating the manual manipu- 
lator 3 are different combinations of electric devices. 
[0069] When the television is selected by operating 

25 the manual manipulator 3 straight backward from its 
central position, the channel selection can be moved up- 
ward by operating the manual manipulator 3 straight for- 
ward from its central position or downward by operating 
the same straight backward from its central position, and 

30 the sound volume can be Increased by operating the 
same rightward from its central position or reduced by 
operating the same leftward from its central position as 
shown in Fig. 8A. 

[0070] If the number of functions that are to be regu- 

35 lated by operating the manual manipulator 3 in this man- 
ner is not more than eight, the greatest number of direc- 
tions in which the manual manipulator 3 can be moved, 
operationVf the manual manipulator 3 in any other di- 
rection than those allocated for functional regulation (the 

40 directions shown In Fig. 8A) cannot regulate the function 
of the selected vehicle-mounted electric device. If there 
is any such insensitive zone in the operating range of 
the manual manipulator 3, the operator should be care- 
ful in operating the manual manipulator 3 so as to hit the 

45 right direction, resulting In operating Inconvenience and 
an undesirable effect on the safe driving of the vehicle. 
[0071] In view of this problem, the vehicle-mounted 
input unit 1 embodying the invention in this mode has a 
control system for the actuators 1 9a and 1 9b having a 

50 configuration illustrated in Fig. 9 and Fig. 1 0. Further by 
controlling the actuators 19a and'19b in the procedure 
shown in Fig. 11 , the above-noted problem is solved. 
[0072] Thus, as shown in Fig. 9, the control system 
for the actuators 19a and 19b has a configuration in 

55 which the position sensors 21 a and 21b are connected 
to the input section 42 of the control section 41 provided 
in the dashboard A, and the actuators 19a and 19b are 
connected to the output section 43 of the control section 
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41 via an actuator driver 46. The control section 41 is 
provided with a computing section 44 and a mennory un it 
45 in addition to the input section 42 and the output sec- 
tion 43. The computing section 44, into which position 
signals taken into the Input section 42 from the position 
sensors 21a and 21b and infonnation read out of the 
memory unit 45 are entered, supplies control signals for 
the actuators 19a and 19b from the output section 43. 
In the memory unit 45 are stored tables 45a, 45b, 45c ... 
in which the operation areas of the manual manipulator 
3 and the driving directions and the magnitudes of the 
driving forces of the actuators 1 9a and 19b are encoded. 
[0073] Fig. 10 illustrates an example of data table to 
be stored in the memory unit 45, in which the movable 
range of the manual manipulator 3 is divided into eight 
equal parts each in the X direction and the Y direction. 
In each of the equally divided areas are Indicated in an 
encoded form the drive or stop and the rotating direction 
of the actuators 19a and 19b when the manual manip- 
ulator 3 is operated. In each table, the sign and the nu- 
meral on the upper line denote the drive or stop and the 
rotating direction of the first actuator 19a and those on 
the lower line, the drive or stop and the rotating direction 
of the second actuator 19b. Sign means the rotation 
of the actuator in the forward direction, and sign 
means the rotation of the actuator in the reverse direc- 
tion. Numeral "0" means the actuator 19a or 1 9b is not 
rotating, and numeral "1 " means the actuator 1 9a or 1 9b 
is rotating. According to this table, when the manual ma- 
nipulator 3 is operated in the area of (X3, YO) through 
(X3, Y7), that of (X4, YO) through (X4, Y7), that of (XO, 
Y3) through (X7, Y3) and that (XO. Y4) through (X7, Y4). 
neither of the actuators 1 9a or 1 9b is turned and no re- 
sistance accompanying the rotation of the actuator 1 9a 
or 1 9b is felt from the motion of the manual manipulator 
3, and when the manual manipulator 3 is operated else- 
where, at least one of the actuators 1 9a and 1 9b is driv- 
en and the motion of the manual manipulator 3 gives a 
feel of resistance accompanying the driving of the actu- 
ators 19a and/or 19b. 

[0074] Therefore, where the television is selected first 
by operating the ipanual manipulator 3, and the func- 
tional regulation of the television is possible only when 
the manual manipulator 3 is operated from its central 
position fonvard, backward, rightward or leftward as 
shown In Fig. 8A, if the rotational control oveirthe actu- 
ators 1 9a and 1 9b Is effected by using the table of Fig. 
10 and the manual manipulator 3 is operated from its 
central position in some oblique direction other than the 
forward, backward, rightward and leftward directions, at 
least one of the actuators 1 9a and 1 9b rotates to provide 
the motion of the manual manipulators with some re- 
sistance accompanying the drive of the actuators 19a 
and/or 1 9b, with the result that the operator can feel that 
he or she is operating the manual manipulator 3 in one 
of Its insensitive zones. This enables the operator to op- 
erate the manual manipulator 3 in a direction in which 
the desired functional regulation can be accomplished, 



thereby enhancing the operating ease of the manual 
manipulator 3 without obstructing the safe driving of the 
automobile. 

[0075] The drive control over the actuators 19a and 
5 19b by the control section 41 takes place as shown in 
the flowchart of Fig. 11. 

[0076] Thus, asthe operator operates the manual ma- 
nipulator 3 from its central position In some direction 
(step S1 ), the position sensors 21 a and 21b rotate in the 
10 swinging direction of the manual manipulator 3 in a 
quantity proportional to the swinging quantity of the 
manual manipulator 3 via the L-shaped members*22a 
and 22b, the gear 1 8a and 1 8b and the pinions 20a and 
20b to supply position signals. The computing section 
15 44 provided in the control section 41 reads these posi- 
tion signals (step S2), and finalizes the operating posi- 
tion of the manual manipulator 3 (step S3). Then, the 
computing section 44 computes from the position sig- 
nals the movable range of the manual manipulator 3, 

20 the working force applied to the manual manipulator 3, 
and the operating speed or the operating acceleration 
of the manual manipulator 3 according to the purpose 
of controlling the actuators 1 9a and 1 9b (step S4). After 
that, the computing section 44 determines the output 

25 values of the actuators 1 9a and 1 9b from the data com- 
puted at step S4 and the data of tables 46a, 45b ... read 
out of the memory unit 45 (step S5) , and supplies control 
signals to the actuators 19a and 19b via the actuator 
driver 46 (step S6). Responding to these control signals, 

30 the actuators 19a and 19b are driven to provide resist- 
ance to the motion of the manual manipulator 3 (step 
S7). Sensing the resistance of the manual manipulator 
3, the operator changes the operating position of the 
manual manipulator 3, Thereafter, until the required op- 

35 eratlon Is completed, the actions of step S 1 through step 
S7 are repeated. Further, a control signal for a vehicle- 
mounted ^hectric device corresponding to the operating 
direction and quantity of the manual manipulator 3 is 
supplied via the output section 43 to control the vehicie- 

40 mounted electrte device (not shown). 

[0077] To add, these means and method of controlling 
the actuators can be applied not only to the regulation 
of the operating direction of the manual manipulator 3 
but also to providing a feel of resistance conrespondlng 

45 to the operating quantity of the manual manipulator 3, 
at an operating limit of the manual manipulator 3, ac- 
cording to the width of the movable range of a vehicle- 
mounted electric device and the magnitude of the work- 
ing force applied to the manual manipulators. In these 

50 case, unlike In the instance shown In Fig. 10, tables in 
which the output values of the actuators 19a and 19b 
corresponding to the operating quantity of the manual 
manipulator 3 are stored in the control section 41 re- 
garding the movable directions of the manual manipu- 

55 later 3. 

[0078] It Is further possible to store in advance in the 
control section 41 a plurality of tables of the output val- 
ues of the actuators 19a and 19b diffgring with the op^ 
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erating quantity of the manual manipulator 3 regarding 
the particulars of the operation of each vehicle-mounted 
electric device (see Fig. 1 0) and to change as appropri- 
ate the table for use in the control of the actuators 1 9a 
and 1 9b according to the preference of the operator. For 
table changing, a switch for. that purpose (not shown) 
can be provided on or in the vicinity of the manual ma- 
nipulator 3 so that the operator can operate the switch 
as appropriate. Alternatively, it is also conceivable to en- 
able the control section 41 to recognize the ID sign of 
each individual operator and automatically switch the ta- 
ble accordingly. As this would make it possible to 
change the resistance from the manual manipulator 3 
according to the preference of the operator, the operat- 
ing convenience of the manual manipulator 3 can be fur- 
ther improved. 

[0079] The vehicle-mounted Input unit 1 embodying 
the present invention as described above can be fitted 
movably forward and backward and inclinable with re- 
spect to the dashboard A of an automobile. 
[0080] The position control of this vehicle-mounted in- 
put unit 1 can also be accomplished by operating the 
manual manipulator 3 and the push-button switches 4a 
through 4f and 5a through 5c mounted on the vehicle- 
mounted input unit 1 . If, for instance, the push-button 
switch 4a is pressed, a menu as illustrated in Fig. 1 2 will 
emerge on the display unit D. As the "vehicle-mounted 
input unit" is selected from the menu by operating the 
manual manipulator 3, an image of the vehicle-mounted 
input unit 1 as shown in Fig. 1 3 will appear on the display 
unit D. If the manual manipulator 3 Is operated in the 
"forward a" direction in this state, the vehicle-mounted 
input unit 1 will move fonward, and if the manual manip- 
ulator 3 is operated in the "backward b" direction in this 
state, the vehicle-mounted input unit 1 will move back- 
ward, if the manual manipulators is operated in the "up- 
ward d" direction in this state, the tip of the vehicle- 
mounted input unit 1 will turn upward and if the manual 
manipulators is operated in the "downward" direction in 
this state, the tip of the vehicle-mounted input unit 1 will 
turn downward. When the "seat" is selected from the 
menu screen, the comfort of the driver's or the front pas- 
senger's seat can be regulated in a similar procedure 
and if the "steering" wheel' is selected from the menu 
screen, the tilt and the telescopic adjustment of the 
steering wheel can be made In a similar procedure to 
regulate the height of the wheel. 

[0081] In changing the position of the vehicle-mount- 
ed input unit 1, seat or steering wheel by operating the 
manual manipulator 3 as described above, It is particu- 
larly preferable to associate the movable range of each 
of these units with the resistance it poses to the manual 
manipulator 3, and to set the pertinent table in such a 
manner that, for instance, the resistance working on the 
manual manipulators gradually increases as an end of 
the movable range is approached and an impactive re- 
sistance Is felt on the manual manipulator 3 when the 
end is finally reached. This would add to the operating 



convenience because the operator could perceive the 
point In the movable range to which he or she has reg- 
ulated the pertinent unit. 

[0082] As described above, the vehicle-mounted in- 

5 put unit 1 , which is the first preferred embodiment of the 
invention, permits selection of a desired vehicle-mount- 
ed electric device, whose function Is to be regulated, by 
either pressing the pertinent one of the push-button 
switches 4a through 4f and 5a through 5c provided on 
.10 the upper face of the case 2 or operating the manual 
manipulator 3. After the desired vehicle-mounted elec- 
tric device is selected, its function can be regulated by 
either operating the manual manipulator 3 In a prede- 
termined direction or operating the first and second 

15 switches 34 and 35 provided in the manual manipulator 
3. The sound volume of the radio, television or CD player 
can also be controlled by turning the volume control 
knob 6. The menu of vehicle-mounted electric devices 
selectable by this vehicle-mounted input unit 1, the 

20 menu of regulable functions of each vehicle-mounted 
electric device, the operating direction of the manual 
manipulator 3 and other relevant information are suc- 
cessively displayed on the display unit D. When the 
manual manipulator 3 is not being operated, the oper- 

25 ating shaft 14 is clamped by the clamping member 16 
to prevent the manual manipulators from generating un- 
desirable vibration or noise which would otlierwise ac- 
company the .vibration of the vehicle. As fingers of a 
hand are held out over the manual manipulators, light 

30 of a specific wavelength from the light emitting element 
comes incident on the light receiving element of the pho- 
to-interrupter 33 to turn on the solenoid 15. and the 
clamping member 1 6 and the operating shaft 1 4 is there- 
by disengaged from each other to automatically make, 

35 the manual manipulator 3 operable, 

[0083] Although a gear mechanism is used in the 
above-described first embodiment as the power trans- 
mission nri^chanism for transmitting the swinging of the 
operating shaft 14 to the position sensors 21 a and 21b, 

40 the essence of the invention is not limited to this config- 
uration, and any appropriate known power transmission 
mechanism, such as friction gearing or a belt mecha- 
nism, can be used instead. 

[0084] Also in the above-described first embodiment, 
^5 the position sensors 21a and 21b are used as sensors 
for detecting the direction and quantity of the swinging 
of the operating shaft 14, but the essence of the inven- 
tion is not limited to this configuration. Any other appro- 
priate known position sensors can be used instead. 
50 [0085] Also in the above-described first embodiment, 
the solenoid 1 5 is used as the drive means for the clamp- 
ing member 16, but the essence of the invention is not 
limited to this configuration. Any other appropriate 
means, such as an electromagnetic, hydraulic or pneu- 
55 matic actuator, can be used instead. 

[0086] Further, in the above-described first embodi- 
ment, although the two actuators 19a and 19b and the 
two position sensors 21 a and 21b are used to make the 
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manual manipulators operable in multiple directions, it 
is also possible to use only one actuator and one posi- 
tion sensor to make the manual manipulator 3 operable 
in one specific direction alone. 

[0087] A configuration according to one aspect of the 
invention is provided with a manual manipulator, posi- 
tion sensors for supplying position signals correspond- 
ing to the direction and quantity in which the manual ma- 
nipulator is driven, actuators for providing an external 
force to the manual manipulator, and a control section 
for controlling the actuators, wherein the control section 
computes the movable range of the manual manipulator 
from Its current position to an end of its possible motion 
according to changes in position signals supplied from 
the position sensors, and controls the output to the ac- 
tuators according to the computed width of the movable 
range. This configuration enables the manual manipu- 
lator to give its operator a feel of resistance varying with 
the movable range of the manipulator, the feel can be 
weakened when the movable range of the manual ma- 
nipulator from its current position to an end of Its possi- 
ble motion is wide or, conversely, it can be emphasized 
when the movable range is narrow. Accordingly, both 
high speed regulation and fine regulation of vehicle- 
mounted electric devices to be operated by the manual 
manipulator are made available at the same time, mak- 
ing it possible to correspondingly increase the operating 
convenience of the manual manipulator. 
[0088] A configuration according to another aspect of 
the invention is provjded with a manual manipulator, po- 
sition sensors for supplying position signals correspond- 
ing to the direction and quantity in which the manual ma- 
nipulator Is operated, actuators for providing an external 
force to the manual manipulator, and a control section 
for controlling the actuators, wherein the control section 
computes the magnitude of the working force applied to 
the manual manipulator according to changes in posi- 
tion signals supplied from the position sensors, and con- 
trols the output to the actuators according to the com- 
puted working force. This configuration enables the 
manual manipulator to give Its operator a feel of resist- 
ance varying with the working force applied tliereto, 
when for instance a powerful operator forcefully oper- 
ates the manual manipulator, the feel can be strength- 
ened or, conversely, when a relatively powerless oper- 
ator operates the manual manipulator with a relatively 
small force, it can be weakened to enable the operator, 
irrespective of his or her relative power, to feel satisfac- 
tory operating convenience. 

[0089] A configuration according to another aspect of 
the Invention Is provided with a manual manipulator, po- 
sition sensors for supplying position signals correspond- 
ing to the direction and quantity in which the manual ma- 
nipulator is driven, actuators for providing an external 
force to the manual manipulator, and a control section 
for controlling the actuators, wherein the control section 
computes the operating speed of the manual manipula- 
tor according to changes in position signals supplied 



from the position sensors, and controls the output to the 
actuators according to the computed level of the oper- 
ating speed. This configuration enables the manual ma- 
nipulator to give Its operator a feel of resistance varying 
5 with the operating speed of the manual manipulator, it 
can keep the operating speed of the manual manipulator 
either constant or variable from one operator to another 
and thereby enable the operator to feel that he or she is 
operating the manipulator appropriately, resulting in im- 
proved operating convenience of the vehicle-mounted 
input unit. 

[0090] A configuration according to another aspect of 
the Invention Is provided with a manual manipulator, po- 
sition sensorsforsupplying position signals correspond- 
ing to the direction and quantity in which the manual ma- 
nipulator Is driven, actuators for providing an external 
force to the manual manipulator, and a control section 
for controlling the actuators, wherein the control section 
computes the operating acceleration of the manual ma- 
nipulator according to changes in position signals sup- 
plied from the position sensors, and controls the output 
to the actuators according to the computed level of the 
operating acceleration. This configuration enables the 
manual manipulator to give Its operator a feet of resist- 
ance varying with the operating acceleration of the man- 
ual manipulator, it can keep the operating acceleration 
of the manual manipulator either constant or variable 
from one operatorto another and thereby enable the op- 
erator to feel that he or she is operating the manipulator 
appropriately, resulting in Improved operating conven- 
ience of the vehicle-mounted input unit. 
[0091 ] A configuration according to another aspect of 
the invention is provided with a manual manipulator, ve- 
hicle-mounted electric devices operated by the manual 
manipulator, position sensors for supplying position sig- 
nals corresponding to the direction and quantity In which 
a pertinerit vehicle-mounted electric device is driven, ac- 
tuators for providing an external force to the manual ma- 
nipulator, and a control section for controlling the vehi- 
cle-mounted electric devices and the actuators, wherein 
the control section computes the movable range of the 
vehicle-mounted electric device from its current position 
to an end of its possible motion according to changes in 
position signals supplied from the position sensors, and 
controls the output to the actuators according to the 
computed width of the movable range. This configura- 
tion enables the manual manipulator to give its operator 
a feel of resistance varying with the movable range of 
the vehicle-mounted electric device, the feel can be 
weakened when the movable range of the vehicle- 
mounted electric device from its current position to an 
end its possible motion Is wide or, conversely. It can be 
emphasized when the movable range is narrow. Accord- 
ingly, both high speed regulation and fine regulation of 
vehicle-mounted electric devices to be operated are 
made available at the same time, making it possible to 
correspondingly increase the operating convenience of 
the manual manipulator. 
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Claims 

1. A vehicle-mounted input unit provided with a man- 
ual manipulator, at least one position sensor for 
supplying position signals corresponding to the di- 
rection and quantity in which the manual manipula- 
tor is driven, at least one actuator for providing an 
external force to the manual manipulator, and a con- 
trol section for controlling the actuators, wherein the 
control section computes the movable range of the 
manual manipulator from its current position to an 
end of its possible motion according to changes In 
position signals supplied from the position sensors, 
and controls the output to the actuators according 
to the computed width of the movable range. 

2. A vehicle-mounted input unit provided with a man- 
ual manipulator, at least one position sensor for 
supplying position signals corresponding to the di- 
rection and quantity in which the manual manipula- 
tor is operated, at least one actuator for providing 
an external force to the manual manipulator, and a 
control section for controlling the actuator wherein 
the control section computes the magnitude of the 
working force applied to the manual manipulator ac- 
cording to changes in position signals supplied from 
the position sensor, and controls the output to the 
actuator according to the computed working force. 

3. A vehicle-mounted Input unit provided with a man- 
ual manipulator, at least one position sensor for 
supplying position signals corresponding to the di- 
rection and quantity in which the manual manipula- 
tor is driven, at least one actuator for providing an 
external force to the manual manipulator, and a con- 
trol section for controlling the actuator, wherein the 
control section computes the operating speed of the 
manual manipulator according to changes in posi- 
tion signals supplied from the position sensor, and 
controls the output to the actuator according to the 
computed level of the operating speed. 

4. A vehicle-mounted input unit provided with a man- 
ual manipulator, at least one position sensor for 
supplying position signals con-esponding to the di- 
rection and quantity in which the manual manipula- 
tor is driven, at least one actuator for providing an 
external force to the manual manipulator, and a con- 
trol section for controlling the actuator, wherein the 
control section computes the operating accelera- 
tion of the manual manipulator according.to chang- 
es in position signals supplied from the position sen- 
sor, and controls the output to the actuator accord- 
ing to the computed level of the operating acceler- 
ation. 

5. A vehicle-mounted input unit provided with a man- 
ual manipulator, at least one vehicle-mounted elec- 



tric device operated by the manual manipulator, at 
least one position sensor for supplying position sig- 
nals corresponding to the direction and quantity in 
which the vehicle-mounted electric device is driven. 

5 at leasit one actuator for providing an external force 
to the manual manipulator, and a control section for 
controlling the vehicle-mounted electric device and 
the actuator, wherein the control section computes 
the movable range of the vehicle-mounted electric 

10 device from its cun-ent position to an end of its pos- 
sible motion according to changes In position sig- 
nals supplied from the position sensor, and controls 
the output to the actuator according to the comput- 
ed width of the movable range. 

15 

6. The vehicle-mounted input unit according to any of 
claims 1 to 5, wherein a plurality of tables listing cor- 
relations between changes in the position signals 
and the output of the actuators are stored in the con- 
20 trol section, and a switching means for the tables is 
provided on or in the vicinity of the manual manip- 
ulator. 
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